Introduction
Well characterised, highly enriched isotopic targets of both stable and active nuclides are a prerequisite for many nuclear data measurements. Correctly designed targets are fundamental to the success of these measurements so it is important that target specifications are considered at the design stage. All too frequently apparatus is built before the target is requested and the resulting compromise may not be entirely satisfactory.
The target facilities at Harwell have been developed in such a way that it is possible to prepare a wide range of 'once off' type targets without any risk of cross contamination. Emphasis is placed on preparing high quality targets to meet customer specifications in all respects, whenever this is feasible. Self-supporting targets of stable isotopes, carbon, uranium and thorium are prepared as well as deposits of both stable and active nuclides on substrates.
In the case of both stable and actinide isotopes, the most highly enriched and therefore the most valuable nuclides for nuclear data measurements are often available in mg or even pg quantities only. Therefore whenever possible the most efficient deposition technique is used. This can lead to a conflict between achieving target specifications and maximum deposition yield, since the best target preparation techniques tend to be the least efficient. Cross contamination of valuable isotopes and samples must at all cost be avoided.
Decontamination of equipment used for stable isotope target preparation is time consuming, but by maintaining scrupulous standards of workmanship this can be achieved comparatively easily. However Painting 3 continues to be the method used exclusively for the preparation of uniform deposits from 250 pg/cm2 to 8 mg/cm2. The active area is defined by a mask. 23 Pu and 231Pa targets with activity levels up to 350 mCi deposited over many cm2 on platinum and stainless steel backings have been prepared by painting. These sources were required for irradiating biological samples where uniformity and safety were the most important criteria.
Two sets of fission foils, one of >99 per cent enriched 235U and one of highly depleted 238U are currently being prepared for two standard fission chambers, to be used in a series of flux intercomparison measurements being organised by the Bureau International des Poids et Mesures in Paris (B.I.P.M.). The backing foils are 89 mm diameter,0.127 mm thick platinum, with activity deposited over 76 mm diameter on each side of the foil. Five foils of each nuclide are being coated to a thickness of 100 pg/cm2 and five to a thickness of 500 pg/cm2. When preparing doublesided foils a Teflon liner is fitted to the painting mask to avoid abrasion of the underside of the foil. The uniformity of each deposit is required to be such that the average deposit over any area of one square centimeter does not differ from the average for the whole deposit on that particular side by more than +4%.
Each foil is being autoradiographed and comparisons of deposit uniformity are being made with a densitometer. Uniformities of + 2% can be achieved on carefully prepared painted deposits. Quantitative checks on uniformity will also be made by alpha counting. The mass of each deposit is required to be known to better than + 0.5%. The deposits are being assayed by direct weighing and by alpha counting, using a purpose built medium geometry counter; indications are that the agreement between weighing and counting is within the required accuracy. Finally, one foil from each set will be assayed destructively and the uranium determined by controlled In the mCi range 'sealed' sources are sometimes requested. However, this is a misnomer in so far as experimental targets are concerned, since typically, absolute minimum energy loss in the window material is required. Energy degradation in a variety of window materials and their suitability for use under vacuum have been examined. Nickel foils are particularly uniform and the emergent alpha spectra are good. However, nickel is not radiation resistant and deteriorates with time. Our experience suggests that a 'sealed' source with a readily interchangeable window is preferred or, alternatively, an experiment using an actinide source should be designed in such a way that the source can be stored in a 'sealed' safe position and exposed experimentally without a window. Either of these two alternatives avoic'sthe hazard resulting from the window collapsing on to the source.
Calibration
The absolute disintegration rates of single nuclide sources are measured in one of two similar low geometry proportional counters 7 used for 231Pa 8 and 239Pu 9 half-life measurements. Activities in the range of 0.1 pCi to 0.1 mCi can readily be measured to an accuracy of + 0.1%, and to + 1% for sources > 0.01 pCi and < 0.1 pCi. Sources at the level of mg/cm2 are estimated by weighing,and whenever possible, checked by low geometry alpha counting.
To determine accurately the individual constituents of an alpha source consisting of several nuclides, the total disintegration rate is measured in a low geometry counter and a qualitative analysis made 
